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Common Lunar Lander
Phase 2
Design Review

10-Mar-92
Speaker Topic
Steve Bailey (Project Manager)
Jonette Stecklein (Lead Engineer)

Engineering Overview

Lynn Wagner Trajectory/Performance
Tim Pelischek | Structurzs/Thermal
Nancy Smith GN&C

Dave Pruett Data System

Henry Chen Communications

Bill Culpepper Tracking

Steve Rickman Thermal

Don Hyatt Propulsion

Betsy Kluksdahl Power/Pyrotechnics

Presentation to Mike Griffin; Nova Bldg, Rm 122
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POWER, WEIGHT, AND SIZE FOR CLL COMMUNICATION SUBSYSTEM

(Telemetry, ranging & command option)

NI WEIGHT VOLUME # Power VENDOR
S-Band System using DSN 26 subnet
[XPNDR, RF Assembly, Processing module, Antennas(6) and Cables]
RF Assemblly 7.94Kg 7800cc 1 120w custom*
fw/embedded controller] 16x20x24
XPNDR 4.05Kg 3560cc 1 405W(p)** Motcrola
[Near-Earth XPNDR] 16x20+11 4.5 W(s)**
Antennas 1.38Kg 8640 6 ow Watkins
9 am height Johnson
10 cm diameter
Cable 0.68Kg $00cc 1 ow GORE
set
Processing Module 6.0Kg 8430cc 1 27w custom®
18x18x26
Total 20.05Kg*** 29,270cc 80.2W(p)**
44.2W(s)**

* Equipment to be built in house from components with known heritage
" p - peak power, s- standby power
*** with mounting structure 23.2Kg
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COMMON LUNAR LANDER TO DSN 26M SUBNET-S BAND; 6W PA, OMNI ANTENNA
RETURN TELEMCTRY CHANNEL CIRCUIT MARGIN

Parameters Vatue Remarks
1 Transmit Power, dBW 7.70 5.9 watts
2 Transmit Cira it Loss, dB -5.90 Estimate
3 Transmit ant gain, dBic 2.00 Omni antenna
4 Transmit EIRP, dBW 380 1+2+3
5 Space loss,dB -211.60 r = 395000 km
f = 2300 GHz
6 Polarization loss, dB (worst case) -0.50 Estimate
7 Pointing Loss -0.20 DSN 810-5 Rev. D Auto-track
8 Receive antenna gain 5150 26M, DSN 810-5 Rev. D,TCI-20
(including feedline loss)
9 Total Received Power (Prec) -157.00 44+546+7+8
10 Maximum System Temp 22.86 DSN 810-5 Rev. D 193 °K ‘
Ref 100° LNA at Zenith, 175 °K
Horizon Addition 18 °K
11 BoYzman's Constant (dBW/K)/Hz -228.60 _ 138E-23 W/Hz/K
12 Noise Spectral Density (No) -205.74 10 + 11
13 Receiver G/T,dB/K 28.64 8-10
14 Prec/No,dB-Hz 48.74 9-12
15 Modulation Loss -2.10 Bsc=0.5 rad Bd=10rad
16 Bit rate bandwidth, dBHz 37.80 6.00 kbps
17 Bit Sync Degradation, dB -1.00 DSN 810-5 Rev. D, TLM-50
18 Coding Gzin,dB 5.30 (2, 7) Convolutional Code
17 Receive Eb/No, dB 13.14 14+15-16+17 + 18
24 Required Eb,; No, dB 9.60 10E-5 BER
25 LINK CIRCUIT MARGIN, dB 354 20 - 24

3/5/92
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10.

11

12.
13.

14.
15.
i6.
17.

18.
19.

20.

21.

COMMON LUNAR LANDER TO DSN 26 M—S BAND; OMNIANTENNA, 6W PA
RETURN LINK RANGE CHANNEL CIRCUIT MARCIN

Parameters

Transmit Power, dBW
Transmit Circuit Loss, dB
Transmit ant gain, dBic
Transmit EIRP, dBW

Space loss, dB

Polarizz...on loss, dB (worst case)
Pointing Loss
Receive antenna gain

Total Received Power (Prec)

Maximum System Temp

Boltzman's Constant (dBW /K)/Hz

Noise Spectral Density (No)
Receiver G/T,dB/K

Prec/No,dB-Hz

Modulation Loss

Post det. tone S/ C power to noise
spectral density, Psc/ No, dbHz
Required Psc/NO,dBHz

Major range tone margin, dB
Required Prec/ No for carrier in-lock
,dBHz

Carrier in-lock tracking margin, dBHz

LINK CIRCUIT MARGIN, dB

Value

7.70
-5.90
200
3.80
-211.60
-0.50
-0.15
51.50
-156.95

22.86

-228.60

-205.74
28.64

48.79
-14.70
34.09
22.80

1129
30.00

18.79

1129

3/5/92

Remarks

59 watts
Estimate
Omni antenna
14243

r = 395000 km

f = 2300 GHz

Estimate

DSN 810-5 Rev. D Auto-track
26M, DSN 810-5 Rev. D, TCI-20
(including feedline loss)

4+5+6+7+8

DSN 810-5 Rev. D 193 °K

Ref 100° LNA at Zenith, 175 °K
Horizon Addition 18 °K
138E-23 W/Hz/K

10+ 11
8-10

9-12
Bsc=05 rad, Bd=10rad
14 +15

Required for using 500KHz Major
Range Tone

16-17

Required for medium acquisition
14-19

Smaller of 18 and 20

P Aialar
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

DSN 26M SUBNET TO COMMON LUNAR LANDER, S-BAND
FORWARD COMMAND CHANNEL CIRCUIT MARGIN

Parameters

Transmit power, dBW
Transmit ant gain, dB

Transmit EIRP, dBW
Space loss, dB

Polarization loss, dB (worst case)

Pointing loss, dB

Receive ant gain, dB

Receive ckt loss, dB

Total receive power (Prec), dBW
System noise temp, dBK
Receiver G/T,dB/K

Noise Spectral density (No), dBW /Hz

Modulation loss, dB
Prec/ No,dBHz

Noise bandwidth, dBHz
Receive Eb/No,dB
Theoretical Eb/Nc, dB
Implementation loss, dB
Req'd Eb/No,dB

LINK MARGIN, dB

Value

430
515

94.5
-2109

01
20
-5.9
-1212
301
-34.0
-1985
-3.8
773
330
405
9.6
-2.0
116

289

3/5/92

Remarks

200 KW

26M, DSN 810-5 Rev. D, TCI-20
(including feedline loss)

1+2

r=395000 km

f=2120GHZ

22 dB (Tx AR)

60dB (Rx AR)

DSN 810-5 Rev. D conscan, TCI-30
Omni antenna

Estimate

Sum 4 thru 9

Ts=1024 K(5.5 dB NF, Ta=290K)
7+8-10

Boltzmann's constant(-228.6) + 10
Bsc=1.0rad, Bd=10rad

9-12

20 Kbps

13+14-15

1.E-5 BER, OQPSK

Estimate

17 - 18

16 19
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10.
11.
12.
13.
14.
15.

16.

17.
18.

19.

20.

DSN 26M SUBNET TO COMMON LUNAR LANDER, S BAND
FORWARD RANGE CHANNEL CIRCUIT MARGIN

Parameters

Transmit power, dBW

. Transmit ant gain, dB

Transmit EIRP, dBW
Space loss, dB

Polarization los+, dB (worst case)

Pointing loss, dB

Receive ant gain, dB

Receive ckt loss, dB

Total receive power (Prec), dBW
System noise temp, dBK

Receiver G/T,dB/K

Noise Spectral density (No), dBW /Hz
Prec/No, dBHz

Modulation loss, dB

Pos.. det tone S/ C power to noise
spectral density, Psc/NO, dBHz
Required Psc/No,dBHz

Major range tone margin, dB
Required Prec/ No for carrier in-lock,
dBHz

Carrier in-lock tracking margin, dBHz

LINK MARGIN, dB

Value

430
315

945
-2109

-0.1
2.0
-5.9
-1213
30.1
-34.0
-198.5
772
-3.8
734

228

50.6
50.0

272

272

3/5/92

Remarks

200 Kw

26M, DSN 810-5 Rev. D, TCI-20
(include feedline loss)

1+2

r=395000 km

f=2.120GHZ

22dB(Tx AR)

60dB (Rx AR)

DSN 810-5 Rev. D conscan, TCI-30
Omni antenna

Estimate

Sum 3 thrus8

Ts=1024 K(55 dB NF, Ta=290K)
7+8-10

Boltzmann's constant(-228.6) + 10
9-12

Bsc=1.0rad, Bd=10rad

13+14

Estimate for using 500K Hz Major
Ranging Tone

15-16

Required for fast acquisition
13-18

Smaller of 17 and 19
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